S o / p o 6 24 



B m m n Jr 

PATENT OFFICE 
JAPANESE GOVERNMENT 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

m SI ^ ^ B 

Date of Application: 2000^ 4 M 2 5 U 

itJ SI # -f- 

Application Number: 2000-129000 
tb SI A 

Applicant (s): V — - ^^^it 




2001^ 3^ 90 



4# It /t fi -B 

Commissioner, 
Patent Office 




miES-^ 2001-3018069 



#2000—129000 



[Mi 

[&^] 



9900952704 
HOIM 4/58 



*^SP,S;i[|K;(t;a;iI6TB 7#3 5# V:^-t5f5^^a 

000002185 

100067736 



100086335 



100096677 



1 



2001-3018069 



4f2000 — 129000 



[j^m^m^^] 019530 
m^±m] 2i,ooop3 

mmm i 

M«!rS 1 

[■aSStt^^-^] 9707387 



2 



ffi$E4t 2001-3018069 



#2 000-129000 



mm^] mmm 

im^mi] -aa^L i^MnyF e^.yPO^ (fefe'b, 0<xS2T'fe'J, 
0. 5<y<0. 9 5T'fe€.„ ) T'^.-^^^'ft'^m^'^^^ ^ ^ t ^nUtt ^ 

[m^m2] ±iBL i^MnyF e j.yPO^ii, m^mtfi 1 0 ,x m&^r X' & S> 

[«*^3] -fl2^L i^MnyF e2Aj_(y^2) (^^'t^^ 0<xg2 

T'fe';, 0. 5<y<0. 9 5T?$,'J, 0. 5<y + z<lT'fe»;, AttTi, 

Clt#3j4] JifBL ij^MHyF e^A^.^y^^) PO^tt, 1 0 a m^^ 

±miEmm^mt. -^^L i^MnyFe^.yPO^ (tSlTSlL, 0<xS2T'fe 

0. 5<y<o. 9 5T'&So ) xm-^n^^t^m^^^-t^:it^w^^t 

[»#^6] ±IHL i^MnyF e^_yP04li, 1 0 a* m^^TT'feS 

±miEmmW,i. -|SS;L i^MnyF e2Aj_(y^.2)P04 0<x 
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^2T^fey> 0. 5<y<0. 95^fey, 0. 5 < y + z < 1 T^fe . AltT 

[0 0 0 1 ] 

[0 0 0 2] 
[«&*CDS*B] 

r.^knmt.Lxit. mwnm. t;v:^us«m. v^^2^zLi[knm^i)^^^nx 

[0 0 0 3] 
[0 0 0 4] 

:i(Dv^^2^r.^knm(DiEm'?s^ntLxit. ^mm^it^. ^m^^it^. 

V^^±d<y V^:^^MV^?5 4^. MA-JfTiSg. M0S2. NbSeg. V205^(Z)U 
^^i^^^^^^-ft-^^^, LiMOg (M=Co, Ni, Mn, F e ^) , LiM 

[0 0 0 5] 
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[0 0 0 6] 
[0 0 0 7] 

L i N i Og^r-^^'tSiEMtt, S^§**«;»i:^<, J.o]«JJt««fi^$:;tt-€. 

■So 

[0 0 0 8] 

fi-e4 V®i:v\e), L i C o 02i:I^^C9^^V^«fiS:^-r•5= Se)(C, LiMng 
[0 0 0 9] 

[0 0 10] 

Co, NlT'fe-Sc ) S:U^t7A-r;r>«?ffi®iEffi{CMi'^.2.3i;*^ ^^^3^9- 
1 3 4 7 2 4 (CfeViTfl*3tlTV>€)= Sfe, U tf ^^ig^r^f-Sa^ 

^»M®U ym-it^^cD'^-h. m^ifL i F e P O^?: U 5^ "i? A-f :t >«M®IE 
ffilCMVNSri:;^)^, ^ggspg - 1 7 1 8 2 7 #<a:^{C fiV^Tii*$ tlT Vn-S. 
[0 0 1 1 ] 

L i F e PO^ii, ^*;aSBM*'^3. 6 g/cm^i::;^$<, 3. 4 V 
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W^MT% «^^[:^SgfCfl}iK-^ortg75:L i F e l ffi^fc U tci ^s^^ 
[0012] 

Lxm^^xm^-^ntcm^o^nrnx-it. e omAh/g-v omAh/gga^co 

l6^Mb;^^W?3tlT V^?iV^c -g-CO^. Journal of the Electrochemical Society 
,144,1188 (1997) (Cfe V^T 1 2 0 m A h / g gScDSI^*;^)^?^^^ tlT 1^-5 
, 7 0 mAh/gT'fe-Sr -t^f^mM^^ LX^^^ 

i:^±V^x.^V^. L i F e P04CZ)M««i±t±3. 4VT-fey, mncOVf- 

[0 0 13] 

-^z:T% F e J: tl^J^>f[:S^t:Sfic7)^ffv^5t«T'fe^, M n ^^ft:^ b U tf 
>«it$:*t-^ U >K>fl:^%^ bT. LiMnPO^?:, U ^ ^ A-T :t >S?l6c7) 

[0014] 
[|g0>a:^^»^bJ:^ i:t-^Sffl] 

b:^^b>5:;0^e5. L i Mn P O^&a^M^^ t"^. t^*cOM n brc:t 
(^Journal of the Electrochemical Society, 144, 1188 (1997) iZ^^t. M n 
ti^-^m^Mt. M n CZ)-«I5Sr F e "eg^ b 7^«it L i M n^F e ^_^P O 

^co^tm^^nx^^^^. 

[0 0 15] 

xmm^nr=.m^^(Dmmxi>i. s o mAh/ gm&com^M^m^^nx^^^^^ 

, 7 0mAh/gT'fe<5Z:i:&#x.^^-h:&^^*5:^bTv^^^ 
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[0 0 16] 

Lxi^totci^. mmitmntLxit^m^x&-Dt^. -^mm-^m^tci^ 

[0 0 17] 

rCDi^tC, L i Mn^F e j_jjP O^tt, ^S^Sil^SMMffi 5: W3i-f i 
[0018] 

^:r.x7^mmit^(Dj:z3fj^'^^<nmmzm^xmm^tir=.^a)x&''j. mm^ 

[0019] 

[Sffl ^ -r s t to o #is ] 

HyF e ^_yP O4 (fe/eb, 0<x^2T-feU> 0. 5<y<0. 9 5X$>^. 
[0 0 2 0] 

JiAJi® j;e)JC«fi§;$tlfeiES?Si^eT'l±. L i n yF e j_yP O^li, Mn® 

S:#3|^^S:r L i ^MnyF e ^_yP O^W^^^JtCOtM'^^^rSJ 

U-t^Z.hfS^X'^^0 MnCD^IfSyy&^O. 5<y<0. 9 5 (7)|gH il ^ tl 
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[0 0 2 1] 

i^MnyF e2Aj_(y^2)P°4 ('^^-^^ 0<xg2-Trfey. 0. 5<y<0. 
9 5T'fey, 0. 5<y + z<lT'fe';, AliTi, M g A^ P^Jgiin-S^i^JS: < i: 

[0 0 2 2] 

^:^J:<Z)i-5tC«figS5tlfeiEffivSifeKT*tt, L i nyF e 2Ai_(y+2) P O^tt 
, Mn(7)-SPS: F e&t>*^M7t;*AT'ag|bT*€.= r tl e> F e S.th*^M5t:* A 

ffi^y^^o. 5<y<o. 9 5©^Hi:StiTvx5fe«), ^*S:^i:-r:ii;^< 

[0 0 2 3] 

^C:f^fiS4^fe«^Ki: _hiBIEffi?Sifee i±. -Ig^L i RyF e j_yP 

O4 (fefe'b, 0<xg2T'fe'J, 0. 5<y<0. 9 5 T?S>^„ ) 

[0 0 2 4] 

i j^MnyF e^.yPO^tt, Mn2"^tCjHH-rS^->-7^5-?*|gA'!#)R$tl, M 
n®l/K>V^'X5g^&-5rtgi:bTV>^. Sfc, L i jjMnyF e j.yPO^ii, Mn 

(^fflmyA^o. 5<y<0. 9 5®^Hi:StLT^^-5>fe», ^*&^ii-rrii^ 
[0 0 2 5] 

?S#lg$:*t-SMi;, Affi?Si^KI:*-r€.:ftffii:, ±miEmt±mMt(Dm 
^C:^^«3^ltaPgi: _htBlEffi?S#/e«, -aS^L l ^MnyF e2A^_( 
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y^.2)P04 (fcfe'b, 0<x^2T'feU, 0. 5<y<0. 9 5X'&*), 0. 5 
[0 0 2 6] 

i^MriyF e^Aj.^y^^) ^^4^*^ M n ^'^tC^HHt-^. > -5=-^ -S&**'!#f? 
Stl, Mn® 1/ K>y i'X^S^&nllgi: bTV^^. tfe, L i n y F e ^ A ^.^y^. 
2)P04{i, Mn©ilIfigy*«0. 5<y<0. 9 5 ODlEHi: Stl-TVNSfciS?), W 

[0 0 2 7] 
[0 0 2 8] 

*l8©{CteVNT, iEffi?1§#lM{i, ^Vlfymm^mL. -aS^L i^MnyP e 

^.yPO^ 0<x^2Tfe»J, 0. 5<y<0. 9 5 T'&«.o ) T'^^ 

[0 0 2 9] 

tJe*, Mn&±^hLfc:tUlf>«3t&^'rS'fb-ir%T-feSL iMnPO^li 

^ S ffi CD 4?) T- 1± V ^ 7b^ i: Ji M $ tl o 
[0 0 3 0] 

«ffi/&^3^«^^»i:$nfci:^, f ^t>'^;tU tf>«jg?::tf €> L iMn PO^ 

7 fltJliE^ 2001-3018069 



#2000-129000 



[0 0 3 1 ] 

^ L i Mn P O^rp^ MnCO— F e T'S^bT^-SWitcD L i ^MUyF e 
[0 0 3 2] 

^bT, Mn(Z)-g|5S:g^LT^.^§ F e t±. L i ^^M n ^ F e P O^;^^^*^^ 

L i^^MnyF e^.yPO^T^S^tl^ft-^feSr^^fft-^iEffifS^Kti. Mna)U K 
[0 0 3 3 ] 

Z(DL i^Mn^F e^_^PO^(D^Mmnmt. 5^1*4 V>Wi£ ^^^V^ 
T'3. 6V#i£ii{C. #^61^:^2oCD^;S^:^^:S®i^M^$:^LTV^-5. t^5ftCD 
L i^MriyF e ^.yPO^JC^VATli. W^J±>ftcZ)7^^tCM n 0Dd&5?)'&ftl'&5:ita 

[0 0 3 4] 

b;^^b. ^?i&-r^ J: e>^^ffi{C J:-oT'^^£3*l^ L i ^Mn^F e ^_yP O^ti, 
M n (Dm^ y 0 . 5 SrSx. T^c^HTfe o T v^SSr«gta ^^SJ^f -5 :i ^1 

isb. ^^)^mi±x&^4y^7&<DmMmm<DmM^\^±^^^:it,f>^x^^o -t 

fj^t)^. L 1 j^MriyF e ^.yPO^Ji. M n (DM^ y ti^ 0 , 5 S:±[1I^»^{C, * 
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[0 0 3 5] 

M^m^Zlt. Mn(Dm^y\i. 0. 5<y<0. 9 5 CD^Hi: $ tlT V^^o 
TSfc^, Mnmmytf^O. 5&^TT^feS»-^> L i n yF e P O^tfiJC 

MnCOffi^y*'!0. 9 5 «J:T^fe -Sft-^, F e CD r5ibafi-^;6>^^^t-^*^ ;^«?)(C 
[0 0 3 6] 

Sfe. L i^MriyF e^.yPO^ti, 0 mJ^^TT^fe ^ CD 5:^t; 3 

i:?S:ofcfcO;0^>^gIS^^S:d5i?)Tv^-5ja;^?'^^'S)o :icD7^i^, a^ffi#:T'fe^U^^ 
[0 0 3 7] 

[0 0 3 8] 

^tfC. rcDL i ^MriyF e^.yPO^ti. ^ T - • X >l h • 7^- - 

(BET) itSS^Tb^O. 5 m2/g«J:T-fe^:i^;?)Wt Lv^o JK^-gcD:^^ 

[0 0 3 9] 

L i^MnyF e^.yPO^cDB ETirfcSSa&O. 5 m V g ^ ^ 3 ^ 

. mmM^x(D V i^cDi&m^m'p^'^izi^. i<mmrx^-\-^f^mM^m^'t 
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[0 0 4 0] 

^Mn^F e ^A^_^y_^^^FO^ (f^rdL. 0<x^2T^fetJ, 0. 5<y<0. 9 
5T-fey. 0. 5<y+z<lT'feU. AtiTi, M g ^-^ibmitn^'pf^ < t% 

[0 0 4 1] 

Z.(DL i ^Mn^F e ^A^_^y_^^>^PO^lZiB^^X. B^jc^AJi, J:M(Z) F e ^ 
[gl^^C. l.i^MnyFe^A^_^y^^^FO^^^^m'^mt^nr=.t^lZ^ir^. M 

. Mn^'^lZ^a^-y-v^^'-M^ti^^W.^n^rz,isb. L i^MnyF e^A^.^y^ 

-(y^z)^o^xm^ti^^t^^^'^m^^iEmmmmt. mhcd u K^y 

[0 0 4 2] 

#ICD^^;^ffi^COV^T. -®S;L i^Mn^F e ^_^P O ^Xm^tl^^t^^^mi^ 

mifxmm^^. 

[0 0 4 3] 

L i^MriyF e^.yPO^Sr^^t-^^Cti. St', -Ig^ L i n ^ F e P 
[0 0 4 4] 

il-^xST'ti^.-a^^SipfT'^^i/zL^^S^i: (FeCgO^) i:, ^m^y:^y 

(MnC03) U>^**r>^-^i^ (NH^HgPO^) ^^U^^A 
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[0 0 4 5] 

T'L ijjMnyF e P O^^r^^fS :i il^^nTtgtC^S. 
[0 0 4 6] 

l^fS. 3tl{Cj;(J, L i^MnyF e^_yP04A':-^^$4x-S>o 
[0 0 4 7] 

L i^MnyFe^_yP04®-^^^i^l^i:L/Ti/rl^7^^$:«v^sri:T'> ;K 
[0 0 4 8] 

Xmm»(Dm^^n^ Zmzi:''), m^aSOO'Ct.^/^O, ^Se3fe® S O O °C tClrb 
to m^^mz-^t, fie*tCi:b^T i ^JJ!AV^^aS^HT'L i^MnyF e j_yP04& 

a 

[0 0 4 9] 

*«B^#?5i±, L i^MnyF e ^_yP o ^^-^^t ^mztumi^^m^-t ^um. 
L i^MnyF e-^_yPo^%:m^mthxm^^t=.nmoymMt.<Dmmzmsi^ 

, ^mM^mm-t^l^ i^MHyF e^.yPO^Sr-^mtSOtcSa^&^^SStCo 
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[0 0 5 0] 

^(du^. l i^MiiyF e^_yPo^(Dmmi^^'mm-r^m^'i&mii3 5 o°cjt^ 

^®tfe5tl-5nrtgffi7!)^&-5= tJEoT, 3 5 0-CJ«_h, 7 9 0 °C«T®ffiHT'fulg#; 
^ll^^SLTL i^MnyF e j_yP04?:-a-^t-€.r i:T% L i^MnyF e ^_ 

yPO^^rff ilA^T'^, tJe5f5®J^Jt:&ST'-&^S4x;feL i n ^ F e P 
1 2 0 mA h/g S:_h|gI51«^»S:^3Ei-r^3i:*^T^^ = 
[0 0 5 1] 

^fc. m^&miii, 4 5 0-CtA_h, 7 0 OlCi;;^T®ffiH-efe-g>r tjb'iJ: * 

yP04§:-^^t--5ii:T% L i nyF e ^_yP O^CDa^^iT'S)* 1 7 OmA 
h / g tCjfiS ^Sv^|g^i S: d :^^T'^ S o 
[0 0 5 2] 

JijtLfcie)^ciEffivS^M®9g5t:&ffiT:-{i, L i ^MnyF e ^_yP O^^-^^-t 

^^e*iU%<gv^MS■e#ffl®L i^MnyF e^_yP04$:#SihA^T'gS„ Lfc 
*^oT, r.®iE^ffi#R(Z)igJS:i&iS{C itlli, l*§*S:l|Ja-r^ L i^MnyF e 
1 _ y P O 4 S: # ^ r i: ;«)^ T' ^ -5 „ 
[0 0 5 3] 

L i^MHyF e^.yPO^Sr^^fSfgllC, tulg^1'(CS^A'!JS# L 

T^^b^tiT F e^"^i:«;Sr r®fe«?>, ^Mt/Tfe S 3 McD^-fb^ife 

-^figS^XfeL i^MnyF e^.yPO^cfiiCMAf 
[0 0 5 4] 

^(Dfcsb. ±mm-^j:mx'it. ■^^mmx&^t^^'ymmt (FeCgO^) i: 
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, ^m-^yisy (Mncog) V ym^mry^-^J^ (NH^HgPo^) t 

[0 0 5 5] 

F e^'^&F e2+(ca5tt--S.= ^tlfCiU, 3 fi®^-ffc^iiJ*^-^^gS tlfe L i ^^M 
HyF e ^.yPO^ffilCiSAiiri*, *ffi®L i ^ HyF e j_yP O^SrfSS :i i:;6'T' 

[0 0 5 6] 

«*^;5;<, #ffi<Z)L i^MnyF ej_yP04$:»Sr i:*"T-^S<. tfc, 3§7cM5: 
L i^MnyF e^.yPO^C^figMf^ro-gPil-rSi:, >K^S*IT^fCjS# b T ^ 
S7tM$:l^5S-rSi2:^SI*":*l<^'J, L i^MnyF e^.yPO^&S&^eUiC-^^f^ 

[0 0 5 7] 

jg7T;?Rlfe-5VMiL i^MnyF e ^_y P 04CD-^^igf:f®-'gP i: LT^»S:«V^S 

, F e^'^(Dm^t^+'&izm±-t^z.t.t)'iX'^fst\>^m*-&^o tr=.. i^m (Fe) 

fi> i/i-?®?^ (F 60204) cfJ®F e^'^tCirb^TS^SttA^ffiV^T^ii?), ^*&<D^ 
iUii^itS Ofia% J: ^;^;#V^i:, L i j^HyF e^_yP04(©-^^/g/S;^>^+:9-{C3l 

[0 0 5 8] 
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L i^MnyF e ^_yP O^SrftS r i:*^T'$^o 
[0 0 5 9] 

[0 0 6 0] 

, fie*J:Ufeffiv\M*T-L ijjMnyF e j.yPO^&^figt-Sril^^T'^^. tJ!o 
T, rcDiEffi?S#)S{Cj:n«, *^*S:S|iM-r-S>L i^MnyP e^.yPO^SrW-S 

[0 0 6 1] 

■ebT, ±M(Z)J:e){CL.T-^^Sn;tL i^MnyF e^.yPO^&iESvSi^atC 
[0 0 6 2] 

iE®?StJMt;*'5 L i ^nyF e ^_yP O^tt, g.TlzB't ^^IChXm 
it-rsr i:feBTIgT'S>-5= Sf, -fla^L i^MnyF e^_yP04T-«$tl-5-f[:-^ 

ii:(Cj:U, L i^MnyF e^_yP04§:#S„ 
[0 0 6 3] 

ffl^XST'ti, -^^RSiPfTfe^i^K^ (Fe (CH3COO) 2) i:> -^®V> 
i^y (MnCOg) t. U 7K*T>^-'^A (NH4H2PO4) fc, j^^U 

(L 13003) ^S:m^Ji:T'ig-&LTIuiB«ii:-rSo 
[0 0 6 4] 

fulg<2^i4'(C^«$tiS^^$:[^£f -5= flJi^^^aSil bTJ±, tf(i^#:® 
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[0 0 6 5] 

m^jimx'it. m^M.«km*m-^tit^mmi^^mmmff)^mmi^^^m^^X' 

, m*®ja^T';^^f -5. r^xfCiU, L i^MnyF e ^.yPO^A'^Bg^tlSo 
[0 0 6 6] 

n y F e P O ^cfJ {C b T iS A-r i t -2) „ 
[0 0 6 7] 

.ZCDf^tb, JiiaflJi^XStcfcv^T, BJiS«,«iaS:JibT, IrflBflsctilc-^^tiS 
S^5:I^*LT, mmWi^CDF e^'^(Dmi\:^m±LX\>^:S>. rtllCiU, 3 ffi® 
i5^^t^#)*^-a-f!KS*l-feL i^MiiyF ej.yPO^cftlCilAlir-r, L i^Mny 

F e j_yP04$:W-2)ii:*^T'^S„ 
[0 0 6 8] 

*fc, i®L i^MnyF e j_yP045:-^^f-5l^(CBji|g^t:$:^^1-^MS-?fe 

_hj4bfe;gBfifeas®ieHiiiBi^tc, 3 5 or^ji, 7 9 orje^T 

(Z)«H i: -f- -S i i: 7!)?^^ * L VN. 

[0 0 6 9] 

±5iEtfei:e)^iEffi?S#lKfflJ?it:&?56T'l±, L i ^^M n yF e ^.yP O^Sr^figf 

itx(Cj:U, ^MtJjbtSAlt-r, #+@®L i ,^MnyF e ^_yP O^A^iWe^^xS 
o ■(SVNj^figjSS-eL ijjMnyF e ^_yP04^-^fiK-r-SZ.i:*^-egSo fi^c. 

T, i®iEffi?S#;g©ig3ii:&fefCin«, l«§SS:JI^'t^L i^MnyFe^_y 
PO^Sr^Sr^lA^T-^So 
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[0 0 7 0] 
[0 0 7 1] 

$e>lCtfe, iE®^Si^Ki:LTffl^^e>4^■^>L i^MnyFe^.yPO^ti, STATIC 
[0 0 7 2] 

$fe-f, L l^MnyF ej_yP04®-^^iSMi:'5:Sttg!lC7)i^S5:M^bTSfflg# 
[0 0 7 3] 

>y^^>y ^'A':#if e>4x-S„ 
[0 0 7 4] 

tt=., mm^umt. l i^MnyP e^.yPo^® i o omMsutcMb, o. s 

fi»g|5~2 ofiigpcDlgHT-^ili^ti-SiiiAW* Lv^= ^«eW*4®**^o. 

(0Mti^2 0mM%^m:^^m-^. ^-ffcCD^^i:^^ L i j^MnyF e ^.yPO^^^iE 
[0 0 7 5] 

S^oT. iEMvS#lK«, #attMM7t)^L i j^MnyF e^.yPO^© 1 0 OfiSaS 
{CML, 0. 5M»SP~2 0«*g|5(Z)«gHT'^*D$*XS3ttCj: tj, A^tftttS 

1 6 ffiSE# 2001-3018069 



#2000—129000 



[0 0 7 6] 

TiyF e^_yPO^t, mm'&mntLXiJ-:ii^ytf}^if£^L i^MnyF e ^_yP 
O ^pij - 7j<> S: ^ S S^5t o V ^ T ^ -5 . 

[0 0 7 7] 

L i^MnyF e ^_yPo^(;immmc-^--!i^y^mu-t^m-^. m-^Jimxn. 
^^mnt.hx. i/=i^mwi (FeCgO^) , u>mr.yKmry=E-^A (nh 
4H2PO4) mM'}^-^u (LigCOg) mm.-ryiJy AH^^s^ (Mn 

(CH300) 2' 4H2O) xitrnm-^yay (Mncog) 21 sm^ibT'+^e-tc 

•So M^X@-C'ti> ^*^®^vSS;5fx#H«.4''r'm^ff>aigT';I^^L, entile 
J; y L i^MriyF e P O^^Jj -rff 
[0 0 7 8] 

tTt. L i^MnyF e^.yPO^cD-a-^MStf IC:^J ^*IIf-5«^, 
XST-tt, i/i-j?^®^ (FeCgO^) i:. U >^-7f<mT>^-'i7A (NH^Hg 

PO4) i:, j^SEU^'^/A (LigCOg) t.. mm-^y-^y ATi^mm (Mn (c 

H3OO) 2* 4H2O) Xiij^^V>5!/> (MnCOg) i: 5) Jfc -S -^^MiPKc ;<j 

figb, itllCj:^, L ijjMnyF e^_yP04;«j-5jf>^-^f*:S:»€)o 
[0 0 7 9] 

±KEbfej:^^#^:&ffiT'tt, ^mmm<Dm^^-\'6^\z^y-Dxmm^^i'^mt 
xrcmm^^m^T.t.ii-x^^. ^hx. z.(r>mmii^^mm%m^xm^i^X'^ 

fi&5:^Te>ri:{CJ;»J, W;t 3 0 0 °C i: ^^ e) , fie3fe®7?aT'L ijjMnyF e 
P04$:-^^-rS;ll^?aST'S>S 8 0 0°C{Ci:b^Ttt-£.7!)^(C®V>iS^T% luiig#: 
S: ;«BfiS; L T ^-^^Mfsf S: t- S r i: "Ifg i: o o 
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[0 0 8 0] 

-S-v^glx.Si:, JfiVxM^^HTL i^MnyF e ^_yP O -:fsy^^i^^^^ 
3 5 0r;JiA±> 7 9 O'CJ«T0liHi:-r.g.r t b<, 4 5 0-CiJ<_h, 7 0 

or;j^T«ieHT'fe.5ii:AU U^?* b^^o 

[0 0 8 1] 
[0 0 8 2] 

m-ox. ^(D^-^i^um^iEmmmKt.Lx^^-r^^^yK'mmnnmii.. mm 

[0 0 8 3] 

npj,i^t,t±i&Lt^L i^MuyF e^_yPo^^^mt^^mtmmi,z-t^z.Lx\ 

L i^MnyFe2A^_(y+2)P°4*^^^^^ = 
[ 0 0 8 4 ] 

1 $:«v^T^^«•rso 
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[0 0 8 5] 

A'3f% « S n T S . 
[0 0 8 6] 

[0 0 8 7] 
[0 0 8 8] 
[0 0 8 9] 

o 

[0 0 9 0] 
[0 0 9 1] 

f£^o :icD#*«^K«Mi T'ti, iE@?S#iKi:LT, ±KEUfc L i ^^MnyF e 
[0 0 9 2] 
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•5 = 

[0 0 9 3] 
[0 0 9 4] 

[0 0 9 5] 

>r<y h 7t±, Affif5 3^t^iEffiffi5rttC3ft«$tlfc#*S»P?S®«ffl5:K&lhf -5 
[0 0 9 6] 

■So 

[0 0 9 7] 

1, 2 hdrJ/x^5t>, 1, 2-2>-xN^i/X^>, 2-^^;i/7^h^ 

nFn7^>, 3-^f-;n, 3-2;;r^yv>, tf;t>^>t^;i/, 

2 0 ffilE^t 2 0 0 1 - 3 0 1 8 0 6 9 
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[0 0 9 8] 

t^tz.. ^^^mmizmm^^^mmMtLxit. mz.it. LiPFg. Lici 

O^. LiAsFg. LiBF^. LiCF3S0 3. LiN (CF3SO2) 

^^2^m.'kmm^^:itti^x^^^o z.ti^<Dv^^i>.m.<D^x^. LiPFg, 

L i B F^^mm^^::t^^-»t.L^K 
[0 0 9 9] 

±^(Di:o{Z^ ^C7)#*«»a«?t6l li. lEm^lfS^MtLX. Li^Mn^Fe 

. rtl^CDL i^MriyF e ^_yP O^^SilKL i j^MHyF e 2A^_(y^2) P *^4^*^ ^ 
nom^y^. 0. 5<y<0. 9 5 (7)|gffl t $ tlT ^ ^5?), S!cm§*5:{giT 

$i±^:ih;^<. ^*V^^^[mSffiS:le^HbTV^^. Ltcti^^X. Li^MriyFe^, 

yPO^XtiL i j^MriyF e^A^.^y^^^PO^^iEffiJStlK^ bTfflV^^#^*S^ 

mmt<DKm*&.^t^^t^^'^mx&^. 
[0100] 

^LT. L i ^MriyF e ^_yP O^XliL i ^MiiyF e^A^.^^^^) ^ 04^iEffi 
[0101] 

1 1 Affi2 ^bTMv^^:^^tJ-e^^o 

[0 10 2] 

MriyF e 2 A^_(y^2) P04t:^*^:7 r-f h^o:>mmMt'^mMt,%:mm^iz^m 
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-izm^. nmbxi£mis^'S:m^j^^i-^:r.tizj:'')]Em4m'^m-^n^o ± 

m-^MlZ'!tk^<DmMM^^-mm-t^:iiiti^X'^^o 

[0 10 3] 
[0104] 

mfs3jkv^iEmm5{^izi^^mmm^^&AL, mmi^-xfrv v i ^ivx^x-^m^ 

[0 10 5] 

JlMWidtC, iEffi?Sife®l±, -la^L i^MiiyF e ^_yP04 (fefc'L. 0< 

xS2'^*'j, 0. 5<y<o. 9 5t?feSo ) T'*3 tv-s-fb-gr^f, Xtt^^SsS: 

L i^MnyF e2Aj_(y^2) P°4 0<xg2T'fey, 0. 5<y<0 

. 0. 5<y+z<lT'feU, A l±T i . M g A^ < 

©iEffi?g#;^li, L ij^riyF e^.yPO^XttL i n yP e ^A^.^^^^) ^ ^4 

LT-tl^-^X. L i ^MUyF e j_yP O^XliL i ^MnyF e 2A^_(y^2) P 

*-r.g. u ymit-^mt. hx\tmmx-&r:,r=.. Mn(D\y v v ^ :^^^is^mm'^^t 

«:-2>. Mn®ffl^yA'50. 5<y<0. 9 5 (TJ^fflF^i: $ tlT V-S 

[0 10 6] 

c:(D#*«®K«MUi, IEffi?Si^ai:bT, -«S^L i nyP e j_ 
yPO^ (fcfc'L, 0<x^2T*&'J, 0. 5<y<0. 9 5 T'fe.5o ) T'^^tV 

^it^m. Xl±-«2^L i^MnyP e2A^_(y^2)P°4 ('^^-'^^ 0 < x ^ 2 T' 
fey, 0. 5<y<0. 9 5T'fey, 0. 5<y+z<lTfeU, AttTi, M 
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j£®]««ffiM^®^**'5f«i±i- 5 fe*, mn(D v^'y j^mm t cosms ^t^:r. 

[0 10 7] 
[0108] 

O V N T % - ^JC O V ^ T t) '5111 -e -5 o 
[0 10 9] 

F e^.yPO^XliL i^MnyF e2Aj_(y^2) P°4'^'*^^^'ft^®^^^"^^ 

[0 110] 
[SIJ6M] 

:^nm(Dm^^m^^^<. L l^MnyF e^.yPO^^r-^figUfeo -^bT, » 
ttlfeL i^HyF e j.yPO^SriEffivSifeKi: bTffiv^T««65:#^L, 
ffiS:i¥ffibfe<, 

[0111] 

mmmi 
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lEm^^ntLXL iMng gF eQ_4P04?:-^figbfe„ 
[0 112] 

L i MnQ gF eQ_4P045:-^^t-Sti?)lC, $fe-r, mM^yiSy (MnCOg 
) S/n'^7^^2*fnifel (F e C2O4 • 2 HgO) u>^ii**r>^- 
■i/A (NH4H2PO4) i:M^U5=-'i/A (L igCOg) tS:. ^;i/i:b*n . 2: 
0. 8:2: 1 {C;&S i e> ica-^" b, /K-;!/^ ;KC J: U +i)'lC*&#, iS-^bfe^ 
, ^*#H«,T, 3 0 0'CICT, 3^ra®«;^^$:^Te) 'htCiU^^ffjP^^?: 

H^T, 4 5 or, 5 001c, 6 0 OrXtiV 0 0°C(CT> 2 4 ^WiD^-t •& 3 
[0 113] 

-g-LT, ±Ma)ie)lCLT#?>4xfeL iMriQ gF e q^P O^^rlESfgtlHh 
LTMV^T«^a5:#igbfc„ J^fe, Z.Z:T'tt. 6 0 0 1C fCTillIl^t-€> z; i: {C J: »J 
f#6tlfeL IMrio gF eQ_4P04§:Mv^T«?fi$:f^igLfeo 
[0 114] 

iE@?S#;Si;l/T^i^LfeL iMng gFep 4P04$:8 5M*%il, 
^«Mi:bTT-fe^l/>:/9>y ^'S 1 0M*%i:, LT:KU 7 >y'fb^^- 

KU # 1 3 0 0 IrMVNfco 

[0 115] 

;i/:f>#H^T« 1 0 01CT' 1 ^P^$£JSbTiEffi?S*®M5:?^^bfe„ 
[0 116] 
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[0 117] 
[0 118] 

. L i PFgSrlmo 1 / l®^gMT'^«?$ -fr^ 3 i: (C J: fj SrDSli b 

[0 1 19] 

iEmt5t:kmiSt^*^Li^xm&-t^:itlzi:''). 2 0 2 5 §9cD n-Y 
[0 12 0] 

itmm 1 

mffiffi^fSi: LT, L iMn PO^Sr-^ligLfc. 
[0121] 

L IMn PO^Sr-^^l-SfeiblC, 5%'^. J^^V>:*'> (MnCOg) tVym 
— 7K«T>^-'^A (NH4H2PO4) iiM^y^-?/^ (L 12003) i;?:, ^ 
JVitti^2 : 2 : 1 JC;^^ j: (Cjg-^b, ^- JV S. JHZ ^ V i-^KmW. U-^l^tz. 

^mmht~. m^nt:L^^^mm^. ^^\z^-)\^s.Mz^^}-\-^\znw. m-^ 

^«#H»T, 6 0 01CICT, 2 4^r^SD^f i:{C j; LiMn 
PO^Sr^figUfco 
[0122] 

mz. ^§?34^feL IMn P04S:iEffi?5^fe®i:LTfflV^T, l^iSM 1 i: llfillC 
[0123] 

o^fC, JiizEbfe J:e>'&:S'ffi(C J; ^J-^^SS^l;tSl^gM 1 (Z) L i MnQ^F e q ^ 
PO^^ltJtitK^^Jl ®L iMn PO^IC-^VNT, t!>7^X^Il|#fA;5r->S:jSi|^L/fc 

2 5 aill# 2001-3018069 
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[0124] 

^mmm : u:;^^ r i nt 2 5 o om^Mmm 

XUiCuKa, 40kV, 1 0 0 mA 

: mmmm. *gl 8 Smm 

^^y^^j^u:^-^ : mm 

X U h ([fM : 
^4A-P^yh:^V^yh (DS) =1" 
vt/-}^y^*:^V h (RS) =1° 

^ap^.y ^ U h (S S) =0. 1 5 mm 

^Slgffl : 20 = 10'' --80° 

1 EC j^v^T. 450-0. 5 0 0''c, 6 0 orxtiT 0 0"C{CTiDf^> -a^ 

^tK$ti;^L iMriQ gF eQ^^FO^(Din^tlCDm^XW^mjff^'^^-y^. 02 
mU^n-t. m^(D>tV\:fymm^m^^L iMn^^gF eQ^^PO^m^^tlX 
[0 12 5] 

-yj. tbmm i x^^^^ntc. l i m n p o^(Dn^xmm^^'^ ^ - > & m 3 

[0 12 6] 

o 

[0127] 

^m^^Tofe. -^-bT. Sa£;^)'^0. 0 5mA/cm2«T^C75;ofe^.#,-e3Ft«5: 
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^mr^ittz.. f^is. ^s. mnt.ijiznu (2 3''c) t^^to^. 

[0 12 8] 

ISifeMl {CfiVNT> 6 0 O'CJCTiltl^, ^^^ntL iMriQ^gF eQ^^PO^ 
[0129] 

JtSr^f ^ L i Mn P O^SrM ^.^T V^ § t; C7)C^. ^CDSMtC^i^ffi^S:«M^7b^ 

n(Z)-8P$:F eT'g^bfeL IMiiq gF eQ^^PO^ti. M n OD U K ^ 
5: b . WStSSffi^a W^* & * 1- ^ iEffivSife^S i: L T #M ^ ^ ^ ^ 

[0 13 0] 

o^tc. Mnc^ffl^y $:Jtlfa$ii:;tL i^MriyF e^.yPO^Sr^^KUfeo 
T. »^tlfcL i ^MHyF e P O^^iE^^Sfta ^ L TM V^TS^fi5:f^ig L> 

[0131] 

|g;^M2 

[0 13 2] 

L IMriQ ,j,F eQ gPO^^r-^^f ^Aci?)tC, %^ . mM^yHV (MnC03 
) 1/ n.^mWi2.i^Mm (FeCgO^- 2H2O) i:. U>^rl*«r>^» 

(NH4H2PO4) il^K^U^^-^A (LigCOg) 4 : 

0. 6:2: 1 tc;& ^ J: -J) fC^g-^ ^ ;i/tc J: y +da^^c;K>#. iB-^bT^^ 

2 7 2001-3018069 



#2000—129000 



H«T, 6 0 0-CtCT, 2 4 ^r^itl^f i L i M e g gP O 

[0 13 3] 

[0134] 

[0 13 5] 

i^iMn^ rj^FB^^^^Fo^^^m-t^tcmz. mM-^yiSy (Mnc 

O3) i:, i/ :2.^mWi2:^m^ (FeCgO^- 2 HgO) il, U>^^;!K*T>^ 

(NH4H2PO4) i^^^U^-i^A (L igCOg) i: S:, ^;i/JtAU . 5 
: 0. 5:2: 1 {C;^S J: -5 iCM^ L, 3i<-;i/ ^ ;i/{C J; y +i)-}C«&#, ii^bfe 
gm#ffl«T, SOO-CJCT, 3^rac^«)^^S:f?e>ii:fC<J: U-^fiXcfra% 

^mmi^r=.. m^nr^-^m'pmmt.r-^^uy^^y ^ n^. mmttti^Qo i 

#H^T, eOOTCfCT, 2 4 er^*^-r-5iiltC j: L i M n Q F e q 
[0 13 6] 

Ml t.mmizLX'rxhiEjv^i^mhrc. 

[0 13 7] 

_hKELfe±-5^:?S{CJ: tl-^^Stl-feJIMM2®L i M ng^F e ggP O^^S: 
t>'*;teM3 ®L iMng ^gF eg gsPO^lCOVNT, 1 il |Hl^®f!l^^f4^ 

^CT»5^X|SIEItf/^°3^->$:lI*bit„ ||SfeM20DL i M ng^F e g 3P O^ig. 
Zfmmm2<^L IMng ^gP eg_25P04®*&*X^[Hl#fA-^->&, -flfitTH 
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6 {C7jNt*o 

[0 13 8] 
[0 13 9] 

tfe. lligM2CDL iMriQ ^^F e q ^P O^&iEffiM®® h bTffl V^;tS?t6^C 

5:, EI 9 ^C^t"o 

[0 14 0] 

llI6;^^?>0^e.;^)^:feJ:e)^C. #fflCD:^ U ^r^f-S L iMn^ ^Fe^ 3P 

O^&tKL iMriQ .75F 25P04;^^#e>tlTVN^^h:^»'JfcA^-5o 
[0141] 

-€-bT. H7;^^^q§e3*^?^ie)^C. ^COL IMnQ 7F 3P04S:iEffirS^ 
Si: LTfflVNfcS?ifitj:, 4 V>ftfia(Z)^ffl?&]KSM«;^^> H4 ^c^-T L i M n 0 . 
6FeO. 4 P 04$:MV^7c«Mc^: tjjA;^'^oT^ 1 4 6 m A h / g 

75^ ^0.25^^4^^®^^®^ ^ V#i£<Z)^S^:»:«fI«c 

0 7 {C^fL iMnQ ,j,FeQ_3P O^^riE^JS^K^ bTmv^t«MJ: ^ 4^ 
jA;^^oTfc^U, 7^1 4 6mAh/g(DoIg5^^:«§*5:|64bTV^^. :in^<D 
L i^MiiyF e^_yP04^CfeV^T, M n y ^ VAffl & ^ 

^mmx^^z.t-A'it>ti^'Drco hf^^^j. Mn(7^m^y^miu^^r=.tiLxij. m 

S(Z)^£T & 51 3 $ v^ - i: % fee 
[0 14 2] 

EI9 J: e» fC. J^SgM 3 L IM n F e q^3P O^^rlEffi 
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[0143] 

[0144] 
[0 14 5] 

L iMriQ ^^F 2^ io.iP04^«^'^^^^^-^ 5feT. ^®EV>;y'> (M 
nCOg) ^t/^T^K^ (FeC204- 2 H2O) ^K>fb^^> (T i O2) tlV 
>^^**T>^™^A (NH4H2PO4) 2lj^®eU^^A (L 12003) 
. ^;bJ:b;^n. 4:0. 4:0. 2:2: 1 iZfj: ^ o {ZM.^ /Jf - ;i/ ^ ;i/ tC 

'r^:itlZ^V. L i Mrq ^^F 6^ 2^ i 0 ^^PO^^r-^^bT^o 
[0 14 6] 

rklZ. m^tifcL IMtiq ,^F 2^ i q^^P O ^^lEm^^Mt^LX M^^X. 

mmmi tmrnizLx^^^ h^)vi:j^mi^r=:o 

[0147] 

±7&Lrz,^ofj^yjmiz^^j^m.^nr^mmm4<7:>L imiiq^^f e^ ^,^ i^^^ 
po4^cov^T. mmmi tmmo^m&^mzxm^xw^mm/^^-y^m^L 

fe. L IMriQ 7F eQ 2^ i q ^^P O ^(Dm^^mmlSir^^ ^ - > I OlZm^. 

tfc. i'^m^nr^v=-:^h±)viz'z>\^x. mmmi tmrnzLx^mmnm^n-D 
^mm^'\t^. mi i ^c^-r o 
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[0 14 8] 

T i Q^^FO^m9^tlX^^^:itti^t>t^^. -ebT. 01 1 ;^^?3B^?5;0^^J:e>^C 
, ^(Z)L IMiiQ ^^F 2^ io.lP04^iEffi^S%K^LTMV^;^«ffi^i. 4V 

[0 14 9] 

^fc. F e tT i t^mmhX. Mn ^B^f -Sr ^tC J: 155mAh/ 
g V ^ e) V « ^ ti -g) r h o ;t . 

[0 15 0] 

[0151] 

MnCOg) tiy=L^m^ (FeCgO^- 2 H2O) i: ^ ^^^^V A (M 

gCgO^- 2H2O) ^U>^^7K*r>^-^A (NH4H2PO4) ilMBEU^ 
(L 12003) i:^. ^;i/i;b*U. 4:0. 5:0. 1:2: IfC;^^^:-?) 

mm^. $ ?5{c;K-;i/^;i^tc j: y+i^tcm^. ii-^L^^c^. ^^#H^T. 6 0 

O'CIZX. 2 4mmtnm^^Z.tlZ^iJ. L IMno 7F eo 25^^S0.05^^4^ 
[0152] 

mantel. iMriQ^^F 6 0^25^^0.05^*^4^^®^^®^ bTMV^T 

. ^mmi t.mmzLX9'^h^)v^i^mi^f::^o 

[0153] 

_tMbfc<fc-5?5^:&SS{Ci; y^^$n;^ll:teM5(Z)L IMno^yF e 0^25^ ^0.0 
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[0154] 

tC. rcDL iMn^^^F 6(5^25^^0.05^ ^4^^"^^^®^^"^^^^^^*^*^ 
MgT^g^Uf^L iMriQ^^F eQ^25^^ 0.05^*^4^^^ M n CO U K^V^X#§*^ 
[0 15 5] 

[0 15 6] 
[5§0^(^^^] 

^y*-0. 5<y<0. 9 5 O^H^l ^ tlT fcA^, S:^^ f r ^ ^ < 4 
[0 15 7] 

-m^i^m-t^^tti^X^^rci^. L i^^MnyF e^A^.^y^^^PO^C^MS* 
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5g(Dt>-r*'S:WtI-r^3i:*'!T'^S. Mn®,ffimy:^'5o. 5<y<0. 9 

[0 15 8] 

J±?:ll^brVN^L l^MnyF e^_yP04^MV^T^^-S„ LfcA^oT, 'gtlfejt 

«?a S: a« -f- .5 3 i: T' # -5 . 
[0 15 9] 

5: ii« -r -5 r ^ S „ 

[H®®ffi*>5:mW] 
[HI] 

*l§ {c *^ *N ^ -«^M 5: ^ -r »Tffi EI ^ „ 

[1112] 

ll;^Ml^cfev^T, 4 5 or, 5 0 0'c, 6 0 ox:xit7 0 ox^izrtum. ^ 

[03] 
[04] 

Sl;^^ 1 ^C^3V^T 6 0 0'CiCT-a-^$ti;^L i MiiQ gF Bq ^F 04$:, lES 
t i: b T M V ^ « vffi ® 3^ jS:m#'l4 & 5^ f 0 T- -5 o 
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[05] 

[Be] 

Il5fe0!l2 ^cSv^T-^^R$tlfcL iMnQ^F eQ^PO^, ^.O^SIifeM 3 {CfeV> 
T^^StlfeL iMn^ Gq 25P04®*&*X^|@ItfA°^->S:^-riaT'fe 

[H8] 

IfeMMS {CfiVNT-^fig^lxfcL iMriQ ^^F eQ_25P04^' iEffi?S%Ki: b 
T M V ^ CO ^SMU^ffi 5: ^ -t III T' o 

CE9] 

|g^gM2lCfcV^■r-^^$4^:tL iMng ^F gPO^S:, IEffi?S#l®i:br 
ffl V ^ CD i^- -f ^7 ^ -r 0 T' -5 „ 

[010] 

ll;teM4 ^CfeV^T^^!g3tlfeL iMng^F eg^T i q O ^(Dm^xmmm 
[011] 

lligM4 ^CSV^T-^^!^$tVfeL iMriQ ^F eQ ^T io.iPO^?:, iEffi?!§#/® 

i: tTMv^fe«?tt®3^^a«#es:^t-0T'fe«.o 

[012] 

*;teM5(CSV>T^^$:n-fcL iMng ^F e(j_25Mgo.05P°4®*^*^^'^ 
ffA^->^^-t0-efeSo 
[013] 
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